Background: Studies have demonstrated that a significant minority of older persons presenting to acute hospital services are cognitively impaired; however, the impact of dementia on long-term outcomes is less clear. Aim: To evaluate the prevalence of dementia, both formally diagnosed and hitherto unrecognised in a cohort of acutely unwell older adults, as well as its impact on both immediate outcomes (length of stay and in-hospital mortality) and 12-month outcomes including readmission, institutionalisation and death. Design: Prospective observational study. Methods: 190 patients aged 70 years and over, presenting to acute hospital services underwent a detailed health assessment including cognitive assessment (standardised Mini Mental State Examination, AD8 and Confusion Assessment Method for the Intensive Care Unit). Patients or informants were contacted directly 12 months later to compile 1-year outcome data. Dementia was defined as a score of 2 or more on the AD8 screening test. Results: Dementia was present in over one-third of patients (73/190). Of these patients, 36% (26/73) had a prior documented diagnosis of dementia with the remaining undiagnosed before presentation. The composite outcome of death or readmission to hospital within the following 12 months was more likely to occur in patients with dementia (73% (53/73) vs. 58% (68/117), P ¼ 0.043). This finding persisted after controlling for age, gender, frailty status and medical comorbidities, including stroke and heart disease. Conclusion: A diagnosis of dementia confers an increased risk of either death or further admission within the following 12 months, highlighting the need for better cognitive screening in the acute setting, as well as targeted intervention such as comprehensive geriatric assessment.
Introduction
Older people account for a significant proportion of presentations to the acute hospital, comprising up to a quarter of emergency department (ED) attendances, 1 with hospital visits by older people increasing by almost 25% between 2001 and 2009 in the USA. 2 Demographic changes dictate that this shift is likely to become more pronounced in the coming decades.
The complexities involved in the acute care of older people are well recognised. When they present to hospital older people have more acute illness, 3 higher levels of medical comorbidity and clinical complexity 4 and a higher likelihood of adverse outcomes than their younger counterparts, 3 as well as high rates of readmission. 5 Additionally, some studies have shown that over 40% of older people admitted via the ED are significantly cognitively impaired, 6 and some longitudinal studies have demonstrated poorer outcomes for older people with dementia after emergency admission to hospital. For example, within 6 months of admission for a cohort of older people with cognitive impairment 31% had died, 42% were subsequently readmitted and only 31% survived without being readmitted or transferred to residential care. 7 Delirium is more common in patients with underlying dementia, 8 and also less likely to resolve in this setting. 9 Delirium also represents a medical emergency, with mortality rates increasing by 11% for every 48 h that delirium is present. 10 Additionally it confers significant risk of functional decline and admission to nursing home care 11 and a higher likelihood of being diagnosed with dementia. 12 We have previously demonstrated the significant share of acute hospital activity allocated to caring for patients with dementia, comprising 2% of all inpatient episodes and 10% of total hospital bed days. 13 The recent Irish National Audit of Dementia Care highlighted several deficiencies in the acute care of older patients with dementia, including the fact that less than one-fifth receive care on a specialist geriatric medicine ward during admission to the acute hospital.
14 With this in mind, the aim of this study is to evaluate the prevalence of dementia, both formally diagnosed and hitherto unrecognised in a cohort of acutely unwell older adults, as well as the impact of dementia on both immediate outcomes such as length of stay and in-hospital mortality and 12-month outcomes including readmission, institutionalisation and death. We also aimed to capture the overlap between dementia and other factors that have been identified as conferring risk of poorer outcomes, such as frailty and delirium.
Methods
This prospective observational study was carried out in an urban tertiary referral centre ED in July 2014. 50 000 adults attend the adult ED annually, 20% of whom are aged !65 years.
Patients aged 70 years and over, presenting to the ED were recruited 7 days per week, both during and outside of traditional working hours (outside 0900-1700 h Monday to Friday). All patients consented directly or by proxy to participate in the study. Patients who were too unwell, unable to consent, or whom declined assessment were excluded.
Patients were screened by two trained research assistants. Data collected included demographic data, assessments including cognitive assessment and frailty screening. Data pertaining to medications, falls history, medical comorbidity and requirement for assistance with activities of daily living (dressing, washing, bathing, eating, getting in and out of bed and using the toilet) were obtained through a combination of self-report, informant history and review of medical records.
All patients were screened using the standardised Mini Mental State Examination (sMMSE), 15 the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) 16 and the AD8. 17 Patients were contacted directly 12 months later to compile the one-year outcome data, specifically institutionalisation rates. Hospital mortality records were consulted prior to patient contact to confirm patients had not died in the interim period before any attempt to contact them was made. The project received ethical approval from the Tallaght/St James's Hospital joint committee on ethics.
Dementia was defined as a score of 2 or more on the AD8 screening test. The AD8 is a well validated brief, informant interview to detect dementia. 18 In the majority of cases the AD8 was completed by an informant. If an informant was unavailable, the AD8 was administered directly to the patient. The AD8 is also validated for use in this way. 19 In a small group of patients there was no informant available to complete an informant AD8. In this group, sMMSE of 27 or less was considered indicative of possible dementia. The AD8 was then administered directly to these patients and a score of 2 or more on the AD8 was used to define dementia.
Patients with a prior documented history of dementia were included in the 'dementia group' irrespective of the results of their cognitive screening tests.
Delirium was defined as a positive CAM-ICU screening test. All patients were screened for the presence of frailty using the SHARE-Frailty Index (SHARE-FI), an instrument based on the Survey of Health, Ageing and Retirement in Europe, defining patients as either frail, pre-frail or non-frail. 20 Data was tabulated using STATA 14.0 (Statacorp). Descriptive data of participant's characteristics were presented as frequency and percentage, and continuous variables were presented as mean 6 SD (standard deviation). Proportionate comparisons between different groups were calculated using the Pearson chi-square test. Odds ratios were used to quantify the association between variables where appropriate. Multivariate regression analysis was conducted to determine the association between dementia status and relevant outcomes.
A P-values of < 0.05 was considered statistically significant.
Results
Of the 190 patients recruited, 52% (99/190) were male and the mean age was 79 years. Almost 40% (72/190) arrived by ambulance and 39% (74/190) arrived outside traditional working hours of 0900-1700 Monday to Friday, although arriving outside these hours did not significantly increase the likelihood of arriving by ambulance. Just over 40% (77/190) of patients were referred by their general practitioner to the ED. Over two-thirds (130/190) of patients were admitted from the ED and over 70% (138/190) spent longer than 6 h in the ED. The overall mean length of stay was 9 days and the in-hospital mortality rate was 11% (21/190) .
Overall, over 30% of patients (61/190) either died or were transferred to residential care at 12 months post initial presentation.
Dementia
Dementia was present in over one-third of patients (73/190). See Table 1 . Of these patients, 36% (26/73) had a prior documented diagnosis of dementia with the remaining undiagnosed before presentation. Informant AD8 was taken from 81% (59/73) of these patients with dementia. The remaining 13 patients had an AD8 administered directly and diagnosis made in conjunction with a sMMSE indicative of dementia. Of the 118 patients who did not screen positive for dementia, 1 patient had a prior documented history of dementia.
The mean sMMSE in the dementia group was 22.94 6 5.6 compared with 27.3 6 2.5 in the non-demented group (P < 0.001). The mean sMMSE in the patients with dementia but with no prior formal diagnosis was 24.4 6 4.8.
There were no statistically significant differences between the dementia and non-demented groups with respect to arrival out of hours or by ambulance or general practitioner referral. See Table 1 . Patients with dementia were more likely to be prescribed more than five medications (86% (63/73) vs. 64% (75/117), P ¼ 0.001), have a history of falls within the last 6 months (49% (36/73) vs. 32% (38/117), P ¼ 0.021) and require assistance with activities of daily living (63% (46/73) vs. 16% (19/117), P < 0.001).
Although patients with dementia had higher admission rates from the ED (74% (54/73) vs. 65% (76/117), P ¼ 0.193), longer mean length of stay (10.3 6 16.5 days vs. 8.2 6 18.4 days, P ¼ 0.420) and higher in-hospital mortality (15% (11/73) vs. 9% (10/117), P ¼ 0.163), none of these findings reached statistical significance.
Month outcomes
There were no differences between the dementia and nondementia groups for institutionalisation, readmission or death within 12 months (Table 2 ) and thus composite outcomes were analysed.
At 12 months, 59% (43/73) of the patients with dementia were alive and at home in their own home, compared with 74% (86/117) of the non-demented group and while this was statistically significant (P ¼ 0.036), this finding did not persist after adjusting for confounding variables (Table 2) .
However, the composite outcome of death or readmission to hospital within 12 months was more likely to occur in patients with dementia (73% (53/73) vs. 58% (68/117), P ¼ 0.043). This finding persisted after controlling for age, gender, frailty status and medical comorbidities, including stroke and heart disease. See Table 3 .
Dementia and delirium
Delirium was present in 12% (26/220) of patients at presentation and was significantly more prevalent in patients with dementia (15/73 (21%) vs. 2/117 (1.7%), P < 0.001)). Patients with previously undiagnosed dementia were more likely to present with delirium than those with an established diagnosis of dementia although this was not statistically significant (26% (12/46) vs. 7% (3/28), P ¼ 0.111). Almost two thirds of the cases of delirium were hypoactive (17/26) with the remainder either hyperactive or mixed. 
Dementia and frailty
Overall, one-fifth (43/205) of the patients were defined as prefrail and almost half (96/205) were defined as frail based on the Share-FI. Frailty was significantly more prevalent in patients with dementia (74% (50/68) vs. 29% (33/113), P < 0.001). Onetenth (7/68) of patients with dementia were classified as non-frail on the Share-FI.
Patients with frailty did not have a higher 12-month mortality (22/96 (23%) vs. 21/109 (19%), P ¼ 0.522) or readmission rate (47/84 (56%) vs. 51/91 (56%), P ¼ 0.990) overall. Furthermore, patients with co-existing frailty and dementia did not have a significantly longer length of stay (11.60 6 19.1 days vs. 8.13 6 9.1 days, P ¼ 0.4124) or a higher 12-month mortality (13/49 (27%) vs. 5/23 (22%), P ¼ 0.662) or readmission rate (25/41 (61%) vs. 14/18 (78%), P ¼ 0.209) than those with dementia alone.
Discussion
This observational study of a cohort of acutely unwell older patients shows that over one-third meet criteria for the diagnosis of dementia, and that only one-third of this group had a formal diagnosis established prior to this acute presentation. This aligns with international studies demonstrating that around 60% of people with dementia in the community remain undiagnosed 21 as well as a recent Irish study estimating a prevalence of 25% in acutely unwell older people. 22 Furthermore, we demonstrated that patients with dementia were more than two times more likely to either die or be readmitted within the 12 months following this acute presentation, independent of age, gender, frailty status and medical comorbidities. The complex nature of providing medical care for patients with dementia is further highlighted by the higher prevalence of delirium in this cohort, as well as the higher rates of polypharmacy, immobility and dependence. In contrast to previous Irish studies, 23 it is therefore surprising that there were no statistically significant differences between the groups regarding ED admission rates, length of stay and in-hospital mortality, although there was a trend towards worse outcomes in these areas in the dementia group. This was also the case specifically for patients with delirium, although any analysis must be undertaken in the context of the relatively low numbers of patients with delirium in the study. Another striking finding from this study is the marked overlap between dementia and frailty, with both co-existing in over one-quarter of patients and only 10% of patients with dementia defined as normal on the Share-FI, although surprisingly the coexistence of frailty did not influence length of stay or 12-month outcomes when compared with patients with dementia alone.
A further important point highlighted by this study is the number of older patients arriving to the ED outside traditional working hours, with over one-third arriving 'out of hours'. This fits with previous work we have completed in this setting looking at the arrival times of nursing home residents to the ED, with only one-third of this group arriving inside normal working hours. 24 This has significant service implications, given the fact that these groups of patients are more medically complex and would therefore benefit from multidisciplinary age-attuned care at point of entry. Additionally, almost 40% of those arriving out of hours had been seen by their general practitioner before presenting, highlighting potential delays in transfer to the ED. Overall mortality and institutionalisation rates in this group of older patients were high, reflecting the fact that an acute hospital admission can often herald the onset of declining health in older persons, even in the absence of comordities such as frailty and dementia. 25 This dictates a need for structured age-attuned care for all acutely unwell older adults, and particularly those with dementia. Comprehensive geriatric assessment (CGA) is one of the cornerstones of such care and has been shown to increase older patients' likelihood of being alive and in their own homes after an emergency admission to hospital when delivered in a specialist setting. 26 Unfortunately, many patients with dementia do not receive care on a specialist ward when admitted to the acute hospital. 27 The strengths of this study is that it is prospective in nature, and while overall numbers are relatively low, the dataset collected is rich, particularly the detailed information on cognitive status, including collateral information from an informant. 28 We have primarily used the informant AD8 to define dementia rather than the sMMSE in isolation as it details functional loss that is not captured by the latter.
However, there are some limitations which must also be noted. Patients who were too unwell to participate were excluded, which may introduce some selection bias, especially in the context of exclusion of overtly delirious patients. Assessments were conducted at point of entry only, so cases of incident delirium were not captured. Additionally, while the aim was to recruit on a consecutive basis, the nature and size of the ED environment meant that this was not always possible, and as such, the sample must be considered a convenience sample, although patients were assessed continuously during the study period. In conclusion, we have demonstrated that over one-third of acutely unwell patients over 70 years presenting for unscheduled care meet criteria for a diagnosis of dementia, with the majority having no prior formal diagnosis of dementia. This diagnosis confers an increased risk of either death or further admission to hospital within the following 12 months, highlighting the requirement for better cognitive screening in the acute setting, as well as targeted intervention such as CGA for this cohort.
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